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Introduction
The development of employment in most highly developed countries is characterised by increasing inequalities across different qualification groups. While the level of high-skilled employment is steadily increasing, the demand for low-skilled workers is subject to a considerable decline (see Nickell and Bell 1995) . The decreasing demand for low skills is often explained by an increased international competition promoting the specialisation on human-capital-intensive industries (see Wood 1994; and skill-biased technological and organisational changes (see Acemoglu 1998; Lindbeck and Snower 1996; Spitz-Oener 2006) . However, recent studies (e.g. Autor et al. 2003) suggest that low-skilled labour might be less concerned by a decreasing demand than some types of medium-skilled labour. In particular, highly standardised medium-skill occupations, such as book-and record-keeping can be more easily substituted by technology than less standardised low-skill jobs, such as cleaning or gardening. Manning (2004) or Goos and Manning (2007) find for example that some jobs of the latter type are among the fastest growing occupations in the UK. Similar results are obtained by Spitz-Oener (2006) for Germany.
However, skill-specific employment growth may vary substantially within highly developed countries. Frequently, the local supply of human capital is regarded as a major cause for regional disparities. Several studies show that a large share of local high-skilled employment increases subsequent employment growth (e.g. Glaeser et al. 1995; Simon 1998; Simon and Nardelli 2002; Glaeser and Saiz 2004; Shapiro 2006) . Based on the assumption that the productivity of less skilled workers can be positively affected by localised human capital externalities or by complementary relations between different skills there are numerous analyses investigating the effects of local human capital on the wage levels in different educational groups (e.g. Rauch 1993; Moretti 2004a; Acemoglu and Angrist 2000; Ciccone and Peri 2006) . Although the effects on productivity likely impact skill-specific employment corresponding empirical evidence is rare (see Südekum 2008) .
Another aspect of the qualification specific changes on the labour market that has not received much attention up to now is the segregation by skill in the production process. Qualificationrelated structural change affects the internal qualification structure of employment at the firm level. However, rather than merely reflecting the general shift to increasing shares of highskilled workers in overall employment, several empirical studies show also increasing levels of workplace segregation by skill (e.g. Davis and Haltiwanger 1991; Kremer and Maskin 3 1996; Kramarz et al. 1996; Stephan 2001; Gerlach et al. 2002) . In other words, more and more firms tend to employ predominantly one specific type of qualification. Thus, labour demand is increasingly divided into firms either hiring predominantly low skills, such as providers of simple services or fast food chains, or knowledge intensive industries and services primarily recruiting high skills. As a consequence, employees tend to work more often with similarly qualified co-workers and share less frequently a common workplace with differently skilled colleagues.
Different theoretical models provide a link between qualification-related structural changes and workplace segregation by skill (Kremer and Maskin 1996; Acemoglu 1999; Duranton 2004 ). The models suggest that skill segregation may lead to rising wage inequalities across skill groups and also to absolute wage losses of less skilled employees. A decline in the productivity levels of low skilled workers may affect the development of low-skilled employment, in particular if wages at the lower end of the income distribution are sticky downwards. Many economists believe that increasing unemployment rates in Continental Europe, where wages are supposed to be relatively inflexible, can be traced back to the same causes (e.g. rising disparities in the skill-specific productivity levels) as the increasing wage inequalities in Anglo-Saxon countries (e.g. Krugman 1994; Freeman 1995) .
So far empirical evidence on the possible effects of skill segregation on qualification-specific wages or employment as suggested by theoretical models is still lacking. This analysis provides first empirical results on the impact of segregation on the development of skillspecific employment focussing in particular on the employment prospects for workers without formal vocational education. The extent of skill segregation in the production process is assessed at the regional level, which sets this analysis further apart from previous studies investigating skill segregation only at the national level. Furthermore, this study provides evidence on the effects of the local skill composition on qualification-specific employment growth. Most previous studies that investigate the impact of human capital on regional employment growth do not differentiate between qualification levels. So far, analyses examining human capital externalities or the impact of complementarities on different skill groups tend to focus on wages. The results show that the local endowment with human capital is an important determinant for skill-specific employment growth in West German regions.
Moreover, the findings reveal that skill segregation is marked by pronounced regional disparities and high regional levels of segregation negatively impact low-skilled employment growth.
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Assuming a close connection between the effects of skill segregation and skill composition on skill-specific employment prospects, this analysis treats both issues simultaneously. For instance, workplace segregation by skill may prevent knowledge transfers or other types of human capital externalities to benefit less skilled employees. Moreover, if firms tend to create more and more qualification-specific jobs this should reduce the degree of substitutability between skills. Hence, there is a likely link between the existence of localised human capital externalities, skill complementarities and segregation by qualification levels. It is, however, beyond the scope of this analysis to distinguish different effects of human capital on qualification-specific employment or to establish a direct link to skill segregation.
The rest of the paper is organised as follows. The next section presents briefly the relevant literature dealing with local human capital externalities, skill complementarities and skill segregation in the production process. The data set is introduced in Section 3 and Section 4 discusses the segregation measures used in this paper and provides a descriptive overview on the spatial pattern of skill segregation in West Germany. The specification of the empirical model and the estimation results are outlined in Section 5. Finally, Section 6 concludes.
Literature

Human capital externalities and skill complementarities
The local endowment with human capital may affect skill-specific productivity levels and employment growth in different ways. According to Lucas (1988) knowledge spillovers, generated by formal and informal interaction between people, are a possible explanation for persisting differences in the economic development across countries. Empirical studies find that a significant part of knowledge transfers decreases rapidly in space (e.g. Audretsch and Feldman 2003) . Hence, human capital may raise the local level of productivity through localised externalities. Knowledge may transfer from skilled worker to skilled worker, but also between skilled and unskilled workers. Theoretical results obtained by Jovanovic and Rob (1989) or Glaeser (1999) show for example that spatial proximity between high-and low-skilled workers increases the chances for the low-skilled to learn from the high-skilled workers.
Furthermore, Acemoglu (1996) shows theoretically that the wage level of less skilled workers may be positively affected by pecuniary human capital externalities that arise irrespectively of 5 the existence of knowledge transfers. This result is based on the assumption that human capital and physical capital are complements. Due to asymmetric information between firms and individual workers an employer cannot precisely assess the individual skill levels of potential workers beforehand. Investments in production technology, however, are made before staffing. As a consequence, firms adapt their production technology to the qualifications available on the labour market. If the share of skilled workers is high firms tend to invest more in production technology. Hence, new and modern production technologies, that are initially implemented to exploit complementarities with human capital, can raise the productivity of less skilled workers as well.
Another possible explanation for a positive impact of local human capital on wages and employment prospects of less skilled workers is a complementary relation between different skills in the production process. According to simple demand and supply side considerations the relative supply of imperfectly substitutable production factors determines their marginal productivity. Hence, if high skilled workers are locally abundant, less skilled workers are relatively scarce, which brings them higher pay than identically skilled workers in a less There are several studies investigating the effects of human capital on local labour markets.
Most of these analyses estimate the effects of local high-skilled employment on qualification specific wages. 1 1 A more detailed overview on the literature dealing with the effects of local human capital on skill-specific wages is provided for example by Moretti (2004b) , Duranton (2006) or Halfdanarson et al. (2008) .
Some studies, such as Rauch (1993) or Moretti (2004a) , find significantly positive effects on wages. In contrast, the results obtained by Acemoglu and Angrist (2000) or Ciccone and Peri (2006) suggest that the impact of local human capital is rather weak. Until now, there is hardly evidence on the effects of local human capital on skill-specific employment growth. As an exception Südekum (2008) estimates the effect of the share of high-skilled employment on qualification-specific employment growth in Western German regions. He finds a positive effect of the percentage of workers with tertiary education on low-and medium-skilled employment growth, but not on employment growth of the highskilled. Because of the latter result he concludes that skill complementarities are more important than knowledge spillovers. Moretti (2004a) found both, spillovers and skill complementarities, to be relevant for skill-specific wage levels.
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Overall, most studies that investigate the impact of human capital on regional employment growth do not differentiate between qualification levels. Analyses that consider different skill levels tend to focus on wages, but do not regard possible influences on skill-specific employment prospects.
Human capital, skill segregation and employment growth
There are different theoretical approaches that link rising levels of skill segregation to increasing inequalities in qualification-specific employment prospects (e.g. Kremer and Maskin 1996; Acemoglu 1999; Duranton 2004) . While skill segregation may raise the productivity among skilled workers, it may negatively impact the productivity level at the lower end of the skill distribution. Although the mechanisms differ substantially, the models have in common that skill segregation in highly developed countries is closely related to the proceeding internationalisation of labour markets, technological and organisational changes as well as the skill structure in labour supply. Kremer and Maskin (1996) propose a model that accounts for a simultaneous increase in skill segregation and wage inequality between qualification groups, as well as for an absolute decline in low-skill wages. Therefore, the model offers skill segregation as a reasonable explanation for the development of qualification-specific wage levels as documented for example by Katz and Murphy (1992) for the U.S. labour market. The model is based on matching complementarities between pairs of workers that join to perform specific tasks. A firm is characterised by different tasks that are complementary on the one hand but also require different skills on the other hand. Hence, different skills within a firm are not perfectly substitutable. While the complementary relation of tasks promotes joint work processes involving workers from different skill groups, the asymmetry of qualification requirements between the tasks favours segregated work processes. Whether the tasks within a firm are accomplished by a team consisting of similar or dissimilar qualification types depends on the degree of asymmetry between the tasks and on the heterogeneity in the firm's skill structure.
An increasing level of skill segregation can be released by a rising dispersion of skills within the pool of labour available to firms and by increasing differences in the skill requirements that are needed to perform the tasks. Furthermore, Kremer and Maskin (1996) argue that pressures for more equal pay across skill groups are higher within firms than between firms.
As a consequence, this may reduce the output of firms with heterogeneous skill structures and it may cause high-skill workers to sort into segregated firms increasing the level of workplace segregation by skill and qualification-specific wage inequalities.
While the model from Kremer and Maskin (1996) requires an increasing dispersion in the skill distribution on the labour market, an absolute increase in the supply of high-skills is sufficient to promote skill segregation in the models developed by Acemoglu (1999) and Duranton (2004) . Acemoglu (1999) proposes a search theoretic model where human capital is assumed to be complementary to physical capital. Firms are not able to assess precisely the skills of potential employees beforehand because of information asymmetries. Hence, they adapt the production technology to the skills available in the labour market pool. When the supply of high skills and the dispersion in the distribution of skills are relatively low, firms tend to create jobs that are suitable for a large range of skill types. While strong differences in qualification levels make it easier for firms to distinguish individual skill levels, a large share of human capital raises the probability to employ a high-skilled person. Hence, when the probability to hire a high-skilled person increases, more and more firms tend to direct investments into technologies suitable to more qualified workers only. This leads to the exclusion of low-skilled workers from modern production technologies and processes. Thus, compared to a production employing various qualification levels, low-skilled workers in segregated firms may suffer even absolute wage losses while the productivity of high skills increases. Duranton (2004) also assumes skills and technology to be complements. Each firm produces a good of a distinct quality and is either a supplier to other firms or a final good producer.
Supply firms and the final good producer form a vertical production system. Because the qualities of the intermediate and final good have to comply, the quality standard in a production system is determined by the final good producer. Furthermore, the grade of the produced good determines the complexity of the production technology and, therefore, the type of qualification that is required for producing this good. Hence, aggregate production in an economy comprises vertical production systems that differ by the complexity of the production process and the workers' skill level. There are two opposing forces working for or against segregation into production systems. On the one hand, productivity gains by specialising on high-quality products are disproportionately high because of the complementary relation between physical and human capital. On the other hand, thick-market externalities that arise through a relatively large variety of intermediate goods supplied in large production systems work against segmentation. If the supply of high-skilled workers is 8 comparatively high the relative importance of the thick-market externality declines and the incentives for firms to produce goods of a higher quality increase. Thus, with a rising share of human capital there is an increasing probability of total production to be segmented into vertical production systems that differ by the qualification levels of employees and the corresponding level of technology. Duranton (2004) argues that the crucial mechanism in the model is one of biased-technical change. Because of less modern production techniques the productivity in low-skill production systems is likely to fall below the pre-segmentation level.
The model allows for the coexistence of several production systems comprising various skill levels. The least skilled production system may vanish when its productivity level falls below the reservation wage and the least skilled workers are released into unemployment.
All three models introduced above have in common that changes in the qualification structure may generate segregation by skill, which may lead in turn to rising wage inequalities across skill groups and even to absolute wage losses of less skilled employees. As a consequence, employment levels at the lower end of the skill distribution are likely affected by increasing levels of workplace segregation by skill via declining productivity of low-skilled. There are several studies documenting increasing levels of skill segregation in highly developed economies, such as the US, France or Germany (Davis and Haltiwanger 1991; Kremer and Maskin 1996; Kramarz et al. 1996; Stephan 2001; Gerlach et al. 2002) . However, although the theoretical results point to a possible influence of skill segregation on qualificationspecific productivity and employment corresponding empirical evidence is still lacking. Since workplace segregation by skill may prevent knowledge transfers or other types of human capital externalities to benefit less skilled employees, there are likely links between localised knowledge spillovers, pecuniary externalities or skill complementarities and skill segregation.
It is, however, beyond the scope of this analysis to investigate these links in detail.
Data
This study investigates qualification-specific employment growth in West German regions from 1993 to 2006. Due to the specific economic development in East Germany during the transition process after the reunification and because of structural differences in skill levels that are inherited by different education systems in the formerly separated states East German 9 regions are excluded from this analysis. Overall, the cross-section comprises 74 planning regions 2 Regional employment growth is differentiated by three levels of education: un-or low-skilled (no formal vocational qualification), medium-skilled (completed apprenticeship) and highskilled (university degree). The employment data used in this analysis are taken from the official employment statistics of the Federal Employment Agency, which covers the full population of employees that are subject to social security contributions. The data are highly reliable and refer to workplace location. However, the statistic does not cover civil servants or self-employed persons. Moreover, the employment statistics provide information for several explanatory variables included in this analysis, such as the regional sector composition and firm-size structure of employment as well as further regional employment characteristics, i.e. wage levels, gender and age structures that are additionally applied to compute wage levels that are adjusted to the characteristics of the regional labour force.
in West Germany. Planning regions are functional areas that comprise several counties (NUTS 3 regions) and are defined mainly on the basis of commuting patterns.
Hence, planning regions provide a suitable delimitation of labour market areas including most relevant processes for the purpose of this investigation such as job search, recruitment of workers and adjustment of production technology to skill-specific labour supply. In this study the regional level of skill segregation is assessed by a measurement based on the formal qualification of workers and their distribution across workplaces. In order to control for effects arising from the rapidly growing number of marginal part-time workers we include only full-time employees in our analysis. Furthermore, all employees that have not been assigned to an educational level were excluded from our dataset. Finally, due to changes in the statistical recording of firms' affiliations to sectors, the information on the sector structure had to be back-dated from 1998 to earlier years. As a consequence, the data on the regional sector structure in the year prior to 1998 is only an approximation. Changes in the regional employment structure by branches during that period might be underestimated.
Therefore, the regression analysis will be additionally conducted on a data subset constraining the observation period by the years before 1998.
Skill segregation 4.1 Measuring skill segregation
In the literature different measures of segregation by skill are applied. Frequently the between-and within-plant wage dispersion serves as an indicator for skill segregation (e.g. Davis and Haltiwanger 1991; Kremer and Maskin 1996; Karmarz et al. 1996) . In this study, however, a more direct measurement of skill segregation via the formal qualification of workers is preferred. More precisely, the measure shall assess the degree of workplace segregation between skilled and unskilled workers, i.e. workers with and without formal 
The isolation index equals the average percentage of unskilled co-workers of an unskilled employee while the exposure index equals the average percentage of unskilled co-workers of a skilled employee.
The difference between the Duncan index and the co-worker index, that is most relevant for this analysis, is that the former is scale invariant while the latter is not. In other words the Duncan index is insensitive to changes in the regional skill structure while the co-worker index is affected by a shift in regional skill shares even if the skill distribution across firms remains constant. It can be argued that changes in the relative group sizes matter for the degree of segregation irrespective of the distribution across firms. For instance, it might be reasonable to argue, that a doubling in the number of skilled employees in the labour force keeping constant the number of unskilled employees increases segregation level of unskilled employees. Following this argument, the co-worker index is the more appropriate to assess the degree of skill segregation. However, there are likely structural differences in the changes of the regional skill composition. Agglomerated areas for example are likely to attract comparatively more human capital than rural areas. In order to exclude such effects the Duncan index is applied as an alternative measure.
Both measures assess group-specific segregation, i.e. workplace segregation of unskilled and skilled workers. In the following we use two different notions for the term "skilled worker" in our segregation measure. The first one includes only the high-skilled (university degree) and the second one includes all employees that have received a professional degree (medium-and high-skilled). Hence, the following two variants of segregation are assessed in this study:
• Variant 1: Segregation between unskilled and high-skilled employees
• Variant 2: Segregation between unskilled and the rest of all other employees
The first variant is applied in order to find out whether skill segregation takes place between the bottom and the top end of the skill distribution, i.e. when the discrepancy between educational levels is relatively high. However, in Germany, where a university degree generally correspond to a master's rather than to a bachelor's level the high-skilled represent a slightly more specific type of human capital than, for example, college degrees in the United
States. Hence, the relevance of joint work processes including academically skilled and unskilled workers on the German labour market may be rather limited. Besides, the so-called dual education system, which combines formal schooling and on-the-job training produces a large number of highly skilled employees without university degree. In general, comprising a wide range of skills the group of workers with completed apprenticeship (medium-skilled) is very heterogeneous. Overall, the importance of cooperation between university graduates and unskilled workers in the production process may be low compared to joint work of less diverse skill groups, as for example an unskilled and a supervising craftsman or a technician.
Therefore, the second variant of our segregation measure aims at investigating whether skill segregation is characterised by a decoupling of unskilled workers from all other workers in the production process. (between unskilled all other workers). This applies to the Duncan as well as to the co-worker index. 5 The typology of settlement structure (agglomerated, urbanized and rural areas) is based on the criteria population density and size of the regional centre and has been developed by the Federal Office for Building and Regional Planning (BBSR). For details see URL: http://www.bbr.bund.de/raumordnung/europa/download/spesp_indicator_description_may2000.pdf.
Skill segregation in Western German regions
13
In the case of Variant 1 firms are more specialised on employment of either high-or lowskilled workers in 2005 than they are in 1993. Regarding the second variant of skill segregation this also holds true for the Duncan index but only to a lesser extent for the coworker index, which remains on a fairly constant level. Overall, however, this result is in line with previous findings of increasing levels of segregation by skill in developed economies.
Hence, differently skilled workers, in particular high-and low-skilled employees, tend more and more to work in different firms rather than sharing a common workplace.
Distinguishing skill segregation by settlement structure reveals some differences between metropolitan, urbanised and rural areas. In both variants the Duncan index shows similar levels across region types in 1993. However, the subsequent development of skill segregation in the production process is marked by increasing disparities across different area types. In both variants, the Duncan index increases least in rural areas and strongest in metropolitan areas. According to the co-worker index, which is sensitive to relative changes in the skill shares of employment, agglomeration areas exhibit somewhat higher and rural areas slightly lower levels of skill segregation than urban areas in 1993 as well as in 2005.
[ Table 1 around here] Regarding segregation levels across planning regions all alternative measures are subject to a significant variation across regions. Table 2 shows the mean, the standard deviation as well as the three top and the three bottom levels of regional skill segregation for the four alternative measures in 2005. There is a slight difference in the rank order of the regional segregation levels between the alternative segregation measures. In most cases, however, regions that are marked by a relatively high (low) segregation level according to one measure exhibit relatively high (low) levels using the alternative measures as well. The regions Ingolstadt and Oldenburg are amongst the three top end regions while Braunschweig and Main-Rhön belong to the three regions at the bottom end in all four cases, respectively. In Braunschweig for example 57% of the low-skilled would have to be redistributed to other firms in order to get identical shares of high-and low-skilled employees at each firm. By contrast in Oldenburg 84% of unskilled workers would have to swap their workplace with high-skilled workers in other firms. In terms of the co-worker index, it is nearly twice as likely that low-skilled workers share a common workplace with other low-skilled workers in Ingolstadt as compared to low-skilled workers in Main-Rhön. The differences between minimum and maximum levels of segregation are about equally large when regarding the segregation between the lowskilled and all other employees.
[ Table 2 around here] The set of additional control variables comprises the regional sector and firm-size structure as well as a neutralised level of local wages.
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The neutralised wage levels represent the residuals obtained from cross-sectional regressions of the (log) wage level in each year on several characteristics of the regional workforce including the employment structure with respect to skills, sectors, firm-sizes, part-time, age and gender as well as the number of employees per square kilometres. The latter variable was included to control for structural differences in wage levels or the costs of living between agglomerated regions and less densely populated areas. The residuals can be interpreted as deviation from the expected wage level given by the local characteristics of the work force.
Therefore, the neutralised wage levels are adjusted for region-specific features of the workforce and characteristics of the regional economy.
The local firm-size structure enters into the model as the regional employment shares that small (less than 50 employees), medium (50 to 249 employees) and large (250 and more employees) firms hold of the overall regional employment. Furthermore, the regional sector structure is controlled by the inclusion of the regional employment shares of 28 different sectors. 6 These factors are found to be influential on regional employment growth for example by Möller and Tassinopoulos (2000) , Blien (2003) or Südekum et al. (2006) . 7 A similar procedure was applied for example by Südekum and Blien (2004) or Südekum et al. (2006) .
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Two specific problems arise in the estimation of Equation (3). 8 The first one concerns the heterogeneity in sizes of the observation units, and hence their relative importance for average growth rates. Since the employment levels differ substantially across regions, the same absolute change in employment implies very different changes in employment growth rates.
Furthermore, little absolute changes may boost employment growth in small regions inducing model inherent heteroscedasticity. To circumvent this problem, Equation (3) is estimated with weighted least squares (WLS) using the square root of the regional employment shares as weights:
The second problem refers to the interpretation of the estimated effects of the skill-specific employment shares on regional employment growth. As the shares add up to unity the inclusion of all shares would lead to perfect multicollinearity. Commonly, one reference category is left out and the coefficients of the included share variables show the effects in relation to the reference variable. Measuring the effects in reference to an arbitrarily omitted category would not provide a feasible interpretation for the purpose of this study. This β to 3 β can be interpreted as the effect of the regional deviation of the employment shares to the average employment shares of the respective skill groups over all regions. This method represents a normalisation of the coefficients that does not affect the other estimators.
As outlined above, changes in the sector composition might be underestimated due to data restrictions for the years before 1998. Furthermore, it might be suitable appropriate to estimate Equation (3) for a sub-period in order to check for the stability of the estimated effects over time. In 1998 overall employment started to rise again after a decline over several years. Thus, it seems reasonable that the regressions are applied to the full time period from 1993 to 2006 and another shorter time period from 1998 to 2006.
Since regional employment growth may be affected by the economic development of neighbouring regions the estimation model maybe miss-specified due to the assumption of observing independent entities. Significant spatial dependence that is not considered in the model leads to inefficient estimates if spatial autocorrelation is restricted to the error term (spatial error dependence) or inefficient and biased estimates if there is direct spatial interaction in the endogenous variable (spatial lag dependence). 9 Because of using functional planning regions the occurrence of spatial dependence is less likely. However, the issue of spatial autocorrelation is considered in further robustness checks.
Results
A summary of the most important results obtained by estimating Equation (3) Only the coefficients of the pivotal variables, i.e. the skill group shares and the segregation measures are presented in the tables. 10 The columns of the table refer to separate models for low-, medium-and high-skilled employment growth as dependent variables.
[ Tables 3 and 4 around here]
The results show that a large regional share of a specific skill group significantly tends to reduce employment growth in the same skill group. Over the full period from 1993 to 2006 this applies to each of the three qualification levels. Regarding the shorter time period only the corresponding coefficient of the medium-skilled is insignificant. A negative impact of a high share of human capital on high-skilled employment growth suggests that human capital 9 See for example Anselin (1988) for details. 10 The coefficients for the remaining control variables can be obtained upon request from the author.
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externalities among the high skilled might not be strong enough to outweigh the neoclassical supply effect. The latter might emerge since high skilled workers are less productive in regions where they are relatively abundant. Hence, there is no process of regional concentration of human capital. This is also found by Südekum (2008) The results presented in Table 3 and 4 clearly demonstrate that skill segregation in the production process matters for the development of low-skilled employment. In both periods under consideration the coefficients of the alternative segregation measures are statistically significant and negative. Hence, skill segregation negatively impacts low-skilled employment growth. According to the estimation results for the complete time period an increase in the regional level of workplace segregation by one standard deviation (Duncan index) reduces growth of low-skilled employment in both variants by about 0.8 percentage points.
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The estimation results do not reveal notable effects of workplace segregation by skill on the employment prospects of more qualified workers. All estimated effects of skill segregation on high-skilled employment growth are insignificant. Medium-skilled employment growth is only significantly affected (0.05-level) when applying the Duncan index in the estimation on the complete time period. The theoretical results presented above also imply that skill segregation has an increasing impact on the wage level of more qualified workers. This may be due to increased complementarities between human and physical capital (Acemoglu 1999; Duranton 2004) , or because of matching complementarities (Kremer and Maskin 1996) .
Alternatively, skill segregation might also lead to more intensified knowledge spillovers among high-skilled workers. However, if skill segregation promotes the productivity of more skilled workers this does not seem to translate into employment growth.
Besides estimating the effects for two different time periods, further robustness checks are conducted. The estimation results have been checked for the presence of spatial autocorrelation and for influential observations (leverage points) combining a relatively small or large growth rate with outlying values for one of the pivotal explanatory variables. In order to control for the latter, I used a procedure where Equation (3) was repeatedly estimated successively leaving out single observations. The results of the procedure closely match the estimates previously presented. Hence, there is no observation that exerts a particularly large influence on the estimates.
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[ Table 5 around here]
In order to check for specification errors caused by spatial autocorrelation Moran's I coefficient is applied on the residuals obtained by estimating Equation 3. Therefore, a spatial weights matrix has to be applied, which is supposed to capture the structure of spatial dependence. The weights matrix used for the calculation of the Moran's I coefficients depicts whether regions have a common border or not, which is a frequent approach (e.g. Rey and
Montouri 1999). Thus, it is checked whether the residuals of neighbouring regions are more similar than those of non-neighbouring regions.
13 12 The results of the auxiliary estimations can be obtained upon request from the author.
The calculated Moran's I coefficient is significant in only very few cases. 
Conclusions
Workplace segregation by skill may impede knowledge transfers or other pecuniary externalities arising from a relatively high level of technology to benefit less skilled employees. Moreover, if firms tend to create more and more qualification-specific jobs this should reduce the degree of substitutability between skills. Hence, there is a likely link between the existence of localised human capital externalities, skill complementarities and segregation by qualification levels. Assuming a close connection between these issues this analysis examines the effects of the local skill composition and the level of skill segregation on skill-specific employment growth simultaneously. It is, however, beyond the scope of this analysis to distinguish different effects of human capital on qualification-specific employment or to establish a direct link to skill segregation. This study investigates a cross-section of 74
West German regions focussing in particular on the employment prospects for workers without formal vocational education.
A number of analyses suggest that local human capital positively impacts the productivity levels in all skill groups. Evidence on the effects on skill-specific employment, however, is still rare. The results of this study show that a large regional share of more skilled employees positively affects the employment prospects of less skilled workers but not vice versa. That is unskilled workers profit from local high-as well as medium-skilled employment. The effect 14 The results based on alternative specifications can be obtained upon request from the author. 15 The results of these test regressions can be obtained from the author upon request.
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of local high-skilled employment on medium-skilled employment growth is positively significant for the complete time period from 1993 to 2006, but cannot be validated by estimating the effects for a shorter control period from 1998 to 2006. Since a relative local abundance of each skill groups has a negative impact on itself there is no evidence for a regional concentration of employment by qualification levels. This confirms the results obtained by Südekum (2008) for West German districts.
This study provides first empirical evidence on the impact of skill segregation in the production process on the development of skill-specific employment. Though theoretical results imply that skill segregation might matter for the polarisation of wages and employment corresponding empirical evidence has been lacking so far. The results of this analysis reveal that growth of regional low-skilled employment is negatively affected by a high level of segregation by qualification levels. The negative effect of workplace segregation by skill might reflect the mechanisms described for example by Acemoglu (1999) or Duranton (2004) where employees without professional education in segregated workplaces tend to work in jobs characterised by low capital intensity and working processes of little complexity. This is because firms tend to invest more in modern production technology when they can exploit complementarities between physical and human capital. As an alternative explanation, the dampening effect of skill segregation might also consist in impediments to learning effects.
As for example modelled by Jovanovic and Rob (1989) or Glaeser (1999) the presence of more qualified co-workers could positively affect the productivity of low-skilled labour through knowledge transfers. It is not possible to draw precise conclusions from this result about the exact nature of the mechanisms. However, in both cases the productivity of lowskilled employees in segregated workplaces is relatively low compared to their counterparts sharing a common workplace with more qualified colleagues, which adversely affects their employment prospects. This analysis did not find evidence for effects of skill segregation on medium-or high-skilled employment. Though skill segregation has a likely positive effect on the productivity of more skilled workers this may not have translated into employment growth.
Overall, the analysis shows that a local abundance of human capital matters for skill-specific employment growth. While it does not foster further accumulation of human capital it has a positive impact on less skilled employment, in particular on workers without formal vocational education. However, according to the estimation results there is another dimension than proximity that matters when regarding the effects of local human capital. This analysis 22 reveals that production processes (firms) employing different qualification types foster the employment prospects of low-skilled workers. Regarding the high unemployment rates of low-skilled workers in most developed countries workplace segregation by skill is an important issue for further regional labour market research and policy. Additional research may be necessary to validate these results for example in other countries or to identify the exact mechanisms behind the effects of local human capital, skill segregation and their interplay. Notes: ** significant at the 0.01-level; * significant at the 0.05-level. Standard errors in parentheses. Figure 1a . Regional levels of segregation between low-skilled and high-skilled employees Figure 1b . Regional levels of segregation between low-skilled and all other employees
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